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THS  na'PTIIRAT.  GEOGEAISy  OP  THE  CHI-LIEN  SEAN 


Pages  399-40? 


Vei  Wen-i:se  and 
Huang  Ta-hsin 


,  The  Chi-lien  Shan  mountain  area  is  located  in  the  horder  region 
between  Kansu  and  Tsin^ai  provinces,  which  is  composed  of  a  number  of 
parallel  high  movaitaihs  and  horizontal  vallejrsi  It  starts  at  Chin-shan- 
kuo  (sea  level  5,519  meters)  at  east  latitude  in  the  west*  where 

it  is  linked  together  with  A-erh-Chin-shah,  and  ends  at  Song-shan  . 

(sea  level  2,668  meters)  at  the  eastern  end  of  Wu-hsiao-ling  at 
103°30*  east  latitude  in  the  east.  The  total' length  of  the  mountain- 
area  is  900  kilometers.  In  its  northern  part  is  the  large  Nan-shan. 
corridor,  which  includes  Nah-shan  ih;  Tsin^ai  Pijovihce  and  Ha-mei-erh- 
shan  in  the  nei^borhood'  of  Ta-tsai-tan,  The-  -width  of  the  corridor 
is  some  500  kilometers.  The  southem  border  of  the  corridor  extends 
from  Te-ling-ha,  Cha-ka  to  Kuei-te  in  Tsin^ai  Province,  The  total 
land  area  of  the  corridor  is  more  than  -100,000  square  kilometers.  In 
the  mountain  area  there  are  low  valleys  with  sea  levels  of  2,000—  ,  . 

4,006  meters  as  well  aS  hi^  peaks  with  sea  levels  of  4,000-6,000 
meters.  It  has  plain  valley  lands,  deep  valleys,  large  inland  lakes 
such  as  Tsitt^ai  and  Ke-la-hu,  a  large  number  of  glaciers,  many  well- 
known  inland  rivers  and  the  large  tributaries  of  Yellow  River  such  as 
Huang-shui  and  Ta-tung-hb,  Its  climate  is  a  sort  of  transitional  one 
between  the  East  Asian  Monsoon  climate  and  inland  arid  climate. 

The  Chi-liehrshah  is  also  called  by  us  as  Wen-po-shan  (Mountain 
of  Numerous  Treasuries)  because  it  Contains  very  rich  natural  resources. 
Its  mineral  resources  include  iron,  manganese,  nickel,  gold,  silver, 
gasV  coal,  petroleum,  and  salt.  It  also  has  endless  forests  and  water 
resources  for  generating  power.  It  has  large  grazing  lands  for  : 
several  million  head  of  animals ,  Numerous  wild  beasts  axe  found  in  the 
mountain  area.  All  people  who  have  taken  trips  to  Chi-lien-shan  not 
only  marvel  at  its  rich  natural  resources  but  also  feel  proud  for  the 
people  in  the  northwestern,  part  of  the  Motherland, 


The  foimtion  movement  of  Chi-lien-shan  started  in  the  Caledonian 
Era,  folded  back  in  the  Variscian  Bra  and  finally  became  a  high 
mountain  after  the  Yen-shan  and  Himalayan  Movements,  During  the 
Variscian  period,  it  was  infiltrated  by  nieutial  and  acid  emiptive 
rocks;  the  rock  beds  formed  before  the  Devonian  period  were  turned 
into  the  well-known  Nan-shan  defoi-med  rocks  |  and  the  structural  gaps 
have  become  more  developed,  making  it  one  of  the  areas  with  more 
radical  structural  movement  at  the  present.  On  the  northern  slope 
of  the  moimtain,  there  are  mahy  fault  beds  Which  Were  formed  from  the 
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tA  o+-«,f»+iiTni  lines.  Earthquakes  quite' frequent  in' the  moimtain 

^  ^  ^  earthquakes  had  eoeurred  ^  a*t^, 

S-wi  ild  other  areas.  The  earthquakes  oc^ring  ^  Chx-lien-shan 
!mmteS  ISaTof  Chi-lien  are  formed  hy  many  paralleled 

Si " = ^2is? 

S:  “^“t£  and'lae  Je  ri^r  heds. 

Interrupted  by  beaches  formed  by  the  sands  and  pebbles  from  t 

river  ruiis  intu  ouryee  end  forms  •“W  s«^^.  •Jere^^ 
under^ound  water  is  drained  off.  The  terrace  lands  qn 
side  S  the  river  valley  were  formed  by  *e 

southern  side  were  formed  by  the  sediments^  ^®S°!ichId  hill  Slled 
vdder  than  those  on  the  northern  side  and,  has  an  etched  hill  called 
+ho  «Wn  ko-shm'*  (Five  Hills).  Nan-shan  extends  from  Tu-lai  to  the 

«nt  fom  So  (wm  Horse 

elevation  movement,  the  valleys  are  also  deeper,  the 

iSta  Ss  ”Wu-l8n-ta-»a.kou"  and  the  "Wu-kd^hen-kuo."  J^tHer 
S  jhe^utt^errthe  So-li-ho  Valley  end  the  So-li-han-eto.  In  feet, 

Sii^iire-r  hT-^iS^. 

becomes  moderate  and  the  valleys  become  plainer.  ^  , 

The  bottom  of  the  shady  slope  of  each  mo^tain  area^ie  f o 

mainly  by  sedimentary  deposits  covered  by  layers  of  saMs  ^ 

ra^on^r^SlJISSd^irW^^^ 

sediments  and  geomorphology  of  san^  and  mud  ^^g^ciers  Lid 

The  ice  eolian  zone  is  still  commonly  found,  however,  uiaciers  ana 

snow  axe  seldom  found  on  the  sunny  slope.  *  iiiRn  the 

U-  The  eastern  part  of  Chi-lien^shan  is  somewhat  lower  th^  the 

western  naxt.  The  former  also  has  fewer' parallel  valleys.  There  i 
*  rJ^ow  hills  around  Chang-i  and  Shan-tan  in  tl^  northern  part, 
S  Je  Cfd“y  SrSd  S  huds.  Then,  old-mbk  huds  hdvu  hdnh 


cut  by  the  river  flow  into  numerous  isolated  hills  such  as  the  v 

Yu-m-shan  (sea  level  5,400  meters),  Niu-mo-shan  (sea  level  5,500  mifers} 
and  Wu-tang-shan,  etc.  The  high  oorridor  i'^an-shah  is  erosioh 
folding  mountain,  which  is  huge  arid  has  oomplioated  topo^aphy  i 
cus  throoigh  by  several  rivers,  including  the  Lirjruan  ho,  Chai^j^ 

Su-yao  Ho,  to  form  valleys  throu^  vdiich  people  enter  the  moi^tain  ^ 
area.  Where  the.  mountain  is  cut  throu^  by  Hei  Ho,  there  ate  formed 
the  *'nine  large  slopes"  known  for  their  sharpness .  Thehe  slopes  have 
preserved  certain  virgin  forests  and  are  ideal  sites  for  buil^ng^ 
electric  ^nerating  stations  to  irrigate  the  terrace  lands.  Far^^ 
to  the  south  is  the  horizontal  valley  of  Hei  Ho,  vdiioh,  is  narroW^er j  its 
average  width  is  between  1  and  2  kilometers.  There,  are  three  levels 
of  terrace  land  along  the  river  and  the  river  valleys  are  sometmes 
wide  and  sometimes  narrow  mixed  with  a  series  of  sma^l  basins  like 
stringed-beads.  Because  they  are  not  too  hi^  (for  instance,  the 
elevation  in  Huang-cbaang-tsu  is  2,600  meters),  these  terrace  lands 
could  be  developed  into  irrigated  farmlands.  Still  father  tp  the 
south  is  Tu-lai-nan-shan  which  is  even  wider  and  more  level  than  the 
main  range  in  its  north.  In  the  south  of  ^"lai-nan— shan  are  the 
Ta-pan  Shan,  the  Tsinghai  Lake  basin  and  the  Tsinghai-nan-shan.  The 
height  of  the  eastern  section  of  Chi-lien-shan  is  mostly  less  than 
5,000  meters  with  fewer  glaciers.  But  because  of  more  rainfall,  the 
river  waterflow  is  much  larger.  Erosion  is  serious  alpng  this 
section  and  a  number  of  mineral  beds  are  exposed. 

B,  Climate 

Because  Chi-lien-shan  is  located  in  the  west  wind  zone  at  the 
middle  latitude  and  because  the  elevation  is  geherally  higher  than 
5,000  meters,  the  climate  in  the  mountain  area  is  ^eatly  affected  by 
the  movement  of  the  west  wind.  Although  the  area  is  situated  in  the 
nation's  inland,  it  is  close  to  the  western  side  of  the  Middle  Asia 
low  pressure  center  in  the  summer  and  therefore  the  eastern  part  of  the 
area  could  be  reached  by  the  monsoon.  The  corridor  on  the  west  bank 
of  the  river  is  the  charnel  through  which  the. cold  wage  hits  the  area 
from  the  northwest  in  the  winter.  Being  affected  by  the  corridor 
topography,  the  cold  wave  moves  rapidly  along  the  gaps  in  Chi-lien-shan 
(including  the  river  valleys  in  Tang-ho,  So-li-hp,  Hei  Ho  and 
Pan-tao-kuo)  and  hits  the  inland  horizontal  valleys  in  the  mountain 
areas.-  The  cold  wave  is  usually  accompanied  by  small  amounts  of  snow 
and  rainfall.  But  between  the  cold  waves,  the  low  pressure  trough 
often  brings  mild  weather  from  Tibet  to  Chi-lien-shan  wea.  After 
March,  the  temperature  increases  more  rapidly |  however  due  to  the 
instability  of  the  air,  windstorms,  sandstorms,  and  duststorms  often 
hit  the  airea.  The  eastern  part  of  the  mountain  area  is  more  ^ 
significantly  affected  by  the  monsoon  which  results  in  more  rainfall. 
The  rainfall  in  the  mountain  area  is  also  affected  by  the  degrees  of 
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elevation  and  ^)y  the  cold  \/aves  in  the  summer.  On  the  other  hand,  the 
niS^Sr^stde  of  thd  mountain  area  is  often  hit  hy  the^hot  and  d^^ 
wind  which  causes  d^ge  to  agricultxiral  production.  After  September, 

the  high  pr.ssu« 

which  results  in  more  blear  da^s.  '  .  u  y^v  ifc! 

,  The  teoparature  in  the  Chi-lien-sh^  area  is  sloW 

variatibn  and  by  the  differences  between  the  sunny  and^shady  slp^s. 

The  temperetuie  changes  «ith  elevation  and  the  annvel  tempe«t|^ 

variation  decreases  ast  elevation  increases.  For  inst^pe,_^ 

Chi*lien-shah  father  station  which  is  located  f 

2,24b' me tas!,  the  average  annual  temperature  is  5«o  C  ^d  tne 

annual  temperature  varia.tion  is  27.0  0.  55  2°  C  and 

Huang-chuangeetsu  which  has  an  elevation  of  2,600  meters*  is  3.2 

the  annual  temperature  variation  is  23.5  C.  .  ^^ao®„orth  £titude 
note  that  .  Huang-chuang-tsu  which  is  located  at  58  ,  + 

has  the  sameaverage  aimual  temperature^ as  f as 
nsCjlT'  north  latitude.  However,  the  olmate  of  the  former  re  not 
SvoL.“1;  agricultural  iroducticn  as  that  of  Karhin.  ^ 

that  the  latitude  of  Chi-lien-shah  is  lower  than  that  of  Harbin  and 
therefore  its  daylight  is  nofas  long  as  Harbin  ^  ^ 

summer  temperature  in  Chi-lien-shan  is  also  not  as  ^  „ 

Harbin  (the  average  monthly  temperature  in  July Harbin  is  25.4 
as  against  14.8®  C  in  Huang-ohuang-tsu.  ^^^®f  ®®® 

In  Harbin  there  are  5  months  each  year  when  the  avenge 
temperature  is  higher  than  10®  C,  as  against  4  months  in  Humg-chuang- 
tsu.  Under  general  conditions,  agricultural  ^eduction  in  te  _ 
vallej's  in  Chi-lien-shan  is  not  too  low  but  it  is  easily  damaged  by 
cold  waves,  and  sudden  frosts.  Located  along  the  upper^stream  of 
Hei  Ho,  Huang-chtiang-t.su  produces  surplus  food  year  ®^*®^  y®®^*  . 
in  the  fall  of  1956,  the  crops  were  seriously  damaged  by  the  early 
ccld  waves  and  frosts.  Therefore,  it  will  be  necessary  to  JJ® 

fres-i.  foracast  methods  and  frost  prevention  measures  ^  the  ^ea. 
the  same  time,  the  planting  of  early  ripening  and  cold  resistant  ^ 
varieties  should  be  promoted?  the  residents  should  be  encowaged  to 
store  surplus  food  for  emergencies;  the  growing  of 

houses  should  be  advocated  to  supply  sufficient  vegetables  to  the  lo 
residents  and'  the  cadres  in  the  mountain  areas. 

In  the  mountain  areas,  the  air  is  thin  and 
At  the  same  time,  the  cold  air  in  the  mountain  areas  drifts  downward 
and  gathers  together.  As  a  result  ,  cold  Waves  hit  the  mounta^  ^eas 
even  on  sumer  mornings.  For  instance,  the  upstre^  area  of  o-li 
had  been  bit  ooriseotttively  by  temperatures  5  C  below  zero  ^  m  - 
August.  Although  the  temperature  is  not  too  hi^  in  °1®^ 
sm  radiatioii  is  extremely  strong;  it  not  only  darkens  the  fact  but 

also  causes  .the  skin  to  fall 'off.  ■  ■  j.  j.v,q 

The  rainfall  is  more  abundant  in  the  southeastern  part  of  the 
Ghi-lien-shan  area  than’  in  the  northwestern  part,  and  greater  in  the 
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motintain  areas  than  in  the  lower  areas v  rainfall  eastern  part 

of  Chi-lien  Shan  is  generally  more  than  500  to  500  mxl^eter*  For 
instance*  the  rainfaU  is  520  ndllimeter  in  Vfe-hsiao-1^ 

650  millimeter  in  Chiao-tou-chen  in  Ta-twg  in  l!si^ 

The  rainfall  in  the  hi^er  mountain  areas  even  reach  7^  milla^ter. 

The  rednfall  in  the  western  pwt  of  Chi-lien-shan  is  less  th^  that 
the  eastern  part  because  the  summer  wind  can  not  reach  the 
tat  SeriHhe  western  pert  have  rainfeU  less  then  200.3^^l^ter. 
(The  rainfall  in  Yu-chi-hung  along  the  upstream  area  of  o-li  ho  was 
242  millimeter  in  1955  sni.  185  millimeter  in  Hua-ohi-ti)*  In  ^gard 

to  se^onal  distribution,  rainfall  inclines  to  ooncente^te  an  the  s^^er, 

August  is  the  month  when  rainfall  is  most  abundant.  The  rainfall  in 
August  often  accounts  for  more  than;  one  fourth  of  the  total  ^uai 
rainfall.  At  that  time,  the  river  water  overflows  |  this  h^^oaps 

communication  and  transportationsH  On  the  other  hand,  rainfall  is 
urgently  needed  but  j  aaviff  ioient  in  early  summer  in  the  western  part 
of  the  river  area  ai.a  in  tbe  eastern  part  of  Tsl^ai  to  irrigate  the 
crops.  At  present,  t>ier3  are  many  new  ..cities  being  bi^lt  around 
Chi*lien»shan  and  the  older  cities  are  expanding  and  increasing  nee  s 
for  water.  Sherefore,  cna  of  the  major  projects  is  to  reserve  the 
excessive  August  ratrcfall  for  consumption  in  the  next  spring  and  early 
summer.  Presently,  large  clams  are  being  built  in  hang-chang-ma  Gorge, 
Tu-lai  Gorge  and  Hei  Ho  Gorge.  _  f, 

The  weather  in  the  mountain  areas  changes  quick^  and  tne 

Weather  of  four  seasons  may  be  found  in  pnS  day.  For  instance,  ^  a  e 
July  in  1956,  the  authors  encountered  evening  windstorms  in  Ta-ohu^- 
kou  (elevation  5,000  meters)  along  the;  upstream  of  Pei-yang  Ho  m  the 
south  of  Yu-^nan  and  the  authors  had  to  wear  fur  coats.  3h  mid-A^s  , 
when  the  authors  weire -traveling  alcmg  the  upstream  portion  of  0- 
(elevation  5,75Q: meters),, one  moini^  the  towels 

by  the  authors  were  frozen*  ,  But  a  •*-ew  hours  later,  the  sun  ,  ^ 

br^^&tly.  By  neon  tjme,  clear  and  cloudy  weathers  alternated  mixed 
With  rain,  snow  swirlltig  wind  and  lightening.  Another  af-temoon,  it_ 
rained  five  times  within  5  hours.  ;  By  mid-Augus-t,  the  rai^  season  in 
Chi- lien  Shan  makes  one  to  feel  that  he  is  not  in  the  northwest  but 
in  the  south  of  the  Yangtze  Hiver.  ,  ,  :  ;  _ 

,  In  summary,:  the  climate  in  Chi-rlien  ^han  may  be  roughly  tovaded 

into  the  eastern  and  western  regions,  pepaxa-ted  by  99°  east  lati^de. 

The  climate  in  the  western  part  is  the  dry  mountain  climate  which  prodaces 

very  little  rainfall;  some  snow,  falls,  in  the  winter.  ®he  average^ 
monthly  tempera-ture  in  July  is  less,  than  10®G,  making  it  unfavorable 
for  forest  growth,  therefore,  forest  is  not  to  be  found  in  the  western 
part  of  Chi-lien  Shan  except  for  small  stripp  of  shoubs.  PrairieC 
do  exist  in  this  part,  however..  vBecaiise  snow  mostly  falls  to  -the  spring 
and  sumnaer,  .  snow  accumulates  in  -the  mountain  top.  ™he  valleys  to^ the 
eastern  part,  of  Ohi-lien-shan  have  lower;  toporgraih,  milder 
more  rainfall,  and  there  forests  flourish,  to  certain  parts  Of  the 
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valleys,  farming  Stamps  are  found. along  the  fivers, 

in  where  the  water  grasses  dhrive*  Because  the  tea5)erature  is  higher, 
because  the  :minf all  is  ocaioentf ated  in  the  summer,  and  because 
snpwatcurms  are  quite  frequent,”  the  climate  in  the  eastern  p^t  of  ^ 

'  Chi-ii^  Shan  is  the  semi-hxaaid  mouhtaiii’ climate.  Bedause  the  mountain 
areas  the  eastSirh  'part  are  not  So  hi^,  the  amount  of  glaciers  and 
Snov  is  less  than  in  the  western  part. 

C,.  Water  Be  sources 

‘  The  rivers  in  the  Chi-liah  Shan  area  by  its 

pafallel  ran^s.  /Therefore,  the  valleys  along  the  upstream  areas  of 
the  iiyers  are  moStlJr  in  horizontal  directions;  most  are  wider  than 
10  kilometers,  d^e  rivers  mostly  originate  from  the  mountain  peaks 
around  Tu-tu-chang  Mountain  which  is  also  known  as  the  *' Origin  of  Five 
Eivers*”  The  rivers  are  mostly  inland  rivers.  ™hey  include  the  river 
system  aleng  tha  corridor  in  the  western  part  of  the  Yellow  River 
.  drainage  system,  the  Chai<"ta«^Du  Basin  river  system,  and  the  Ching—hai" 
hu  River  sys^^tem.  Of  these  ^sterns,  the  rivers  along  the  corridor  in  tho 
western  part  of  the  Yellow  RiveP  are  most  iniportant.  The  rivers  along 
.  the  corridor,  in.  turn,  may  be  divided  into  three  systems.  The  hih-yaiif-j 
Ho  system  in  the  eastern  part  is  composed  of  the  rivers  in  Ku-neng,  Wu- 
wei  and  Yung..chang-hsiens,  The  more  important  rivers  are  the  Ku-neng  ho, 
Huang-y^g  Ho,  Cha-mii  Hoj  Chih*ta  Ho,  Si-ying  Ho,  :Tung*ta  Ho  and  the 
lilce^  which  cover  a  total  land  area  of  some  11,000  square  kilometers  and 
whose  anrivn,!  volume  of  wateiflOW  totals  2.8  billion  cubic  feet.  In 
the  oeintral  part,  the  Brh-chi-na  Ho  system  is  the  largest  river  system 
in  tho  VcK tern  part  of  the  Yellow  River.  Its  land  area  includes 

Ohang-i, ' Chiii-ohuan  and  Su^ian  in  Kansu  itovdnoe  and  the 
lagrTo  Tsinghai  Province,  totaling  some  30,000- square  kilometerso 

Thu  Yclume  of  waterflow  of  these  rivers  amounts- to  4«5  billion 

'  cubic  foei .»  The  system  is  mainly  composed  of  two  rivers,  namely,  Hei 
Ho  atid  Poi-ta  Eq.  These  two  riverd  not  only  have  large  volumes  of 
wate.rf lew,  by '  also  itui  through  the  mountain  area  to  form  many  valleys 
suitable  to  reserve  the  water.  '  The  melting  glaciers  and  snow  along  tho 
.  upstream  portions  of  the  rivers  also  augment  the  water  volumes*  he 
So-li  Ro  system  in  the  western  part  is  mainly  composed  of  So-li  Ho, 
Ta-mai  Ho  and  Tang-ho,  which  are  life  veins  of  the  Cotton  and  food 
prodiioihg  arehs  in  Ah-si  and  Tun-huang.  They  cover  a  total  land  area 
of  53,000  square  kilometers -but  have  small  volumes  of  waterflow  which 
amOynt  to  only  1.6  billion  oubio  feet.  The  small  volumes  of  waterflow 
(osp^nigiiy  that  Of  Tang  Ho)  can  not  supply  the  need  of  irrigation. 
Therefore,  the  iochl  |easi^ts  had  long  ago  devised  methods  to  melt  the 
glaciers  and  snow  upstream  to  inCrease  the  volumes  Of 'waterflow. 

The  southwestern  phrt  of  ^i-lien  Shan  area  is  the  Chai-ta-mu 
Basiri  yaliey.  The  main  rivers'  include  the  Ha-^erh-teng-ko-li  River 
which  iTjns  into  Su-kan  Hui'  thC'%-ka  Ho  which  ruins  into  Ma-hai  Hu  and 
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the  Pa^yin-ko-li  Ho  which  gathers  into  the  Ku-erh-lai-ke  Hu.  -^Ithou^ 
the  volumes  of  waterflow  of  these  rivers  are  not  large,  they  are 
extremely  important  because  they  supply  water  to  the  residents  in  the 
newly-created  cities  such  as  Yu-ka,  Ta-chai-tan  and  Te-ling-ha.  In 
addition,  there  is  the  Tsin^al  Hu  river  system.  The  main  river  of  this 
system  in  the  Bu-ha  Ho,  \diich  has  a  total  annual  volume  of  waterflow  of 
some  caie  billion  cubio  feet,  which  flow  into  Huang-shui,  and  Ta-tung  Ho, 
two  of  the  tribul^ies  of  the  Yellow  River.  This  system  covers  a  total 
land  area  of  34»0OO  square  kilcaneters  and  the  total  annual  volume  of 
water  flow  of  the  whole  river  system  is  4*8  billion  cubio  feet. 

The  supplementary  sources  of  water  for  rivers  in  the  eastern 
part  of  Chi-lien  Shan  include  rainfall  and  melting  snow.  The  farther 
west,  the  less  important  is  rainfall  as  a  supplementary  source  of  river 
water.  When  it  comes  to  Tang  Ho,  the  major  supplementary  source  of 
river  flow  is  melting  snow.  The  general  tendency  is  that  after  Msopch 
and.  April,  the  river  flow  gradually  increases  and  fina,lly  ttirns  into 
floods  as  snow  begins  to  melt.  From  June  to  September,  the  combination 
of  thunder  showers  and  melting  snow  turns  into  torrents.  After  i  " 
September  and  October,  the  river  flow  gradually  declines.  The  first 
river  to  overflow  is  Tang  Ho  in  the  western  part,  vdxioh  generally 
begins  in  March.  The  rivers  in  the  e  astern  part  of  Chi-lien  Shan  do  the 
sarae  about  one  mcmth  later.  But  due  to  insufficient  rainfall  in  the 
summer,  the  volumes  of  watarflow  of  the  rivers  in  the  western  part  of 
Chi-lien  Shan  begin  to  decrease  in  August.  On  the  contrary,  the 
rivers  iii  the  eastern  part  sometimes  produce  torrents  as  late  as 
September. 

It  is  estimated  that  the  amount  of  glaciers  in  Chi-lien  Shan 
totals  some  40  billion  cubic  feet,  which  is  ten  times  larger  than  the 
combined  volume  of  the  water  flow  of  all  rivers  in  the  area.  The 
glaciers  could  be  used  to  regulate  the  river  flow  or  could,  be  melted  by 
artificial  means  to  meet  the  need  for  water  supply. 

At  present,  work  has  begun  to  Investigate  the  reasonable 
utilization  of  the  wter  resources  and  the  possible  reformation  of  the 
natural  conditions.  Ve  are  using  artificial  means  to  quicken  the  melting 
of  the  glaciers  to  increase  water  supply  in  the  dry  periods,  Meanwhiiu, 
we  use  man-made  rainfalls  and  build  reservoirs  at  the  gorges  to  conserve 
the  water.  The  abundant  underground  water  may  be  retained  and  pumped 
up  to  the  surface  in  order  to  solve  the  water  supply  problem  in  the  arid 
land  areas  around  Chi-lien  Hhan. 

B.  Soil  and  Vegetation 

Both  the  soil  and  vegetation  in  the  Chi-lien  Shan  area  are  of  the 
moxmtain  iypes.  In  addition  to  the  characteristic  that  they  form 
vertical  distributions  as  the  elevation  increases,  the  soil  and  vegetation 
types  in  the  eastern  part  are  different  from  those  in  the  western  part 
because  the  topography  of  Chi-lien  Shan  declines  from  west  to  east.. 


The  general  terulehoy  is  for  the  arid  soil  and  vegetation  tj^s  to 
develop  gradtie,13|r  from  east  to  west# 

The  in  the  area  may  be  classified  into  seven  types, 

namely,  the  dalfareous  soil,  the  mountain  steppes,  the  mountain  dark 
gray  soil,  the  i^ouhtaln  forest  soil,  the  mountain  prairie  soil,  the 
m^sh  soil  ^d  ^lluvium*  ^he  rooks  of  these  soils  mostly  contain  calcium 
and  therfOre  m^t  soil  types  show  carbonate  reaction* 

:  y'  The  oaig^eOuS  soil  is  found  in  the  northern  slope  of  Chi¬ 
li^  Shan  i^d  linked  together  xdth  the  desert  calcareous  soil  in  the 
eb^idof  in  the  western  bank  of  the  Yellow  River.  This  soil  type  is 
dis^ribu'ijed  in', placed  with  elevation  ranging  from  2,210  to  2,400  meters 
in-lhf  easienn. )part  of  Chi-lien  and  in  those  ranging  frcmi  2,500 
to  JfiOOfpfterS:  in  the  western  part*  Due  to  the  insufficient  rainfall 
and  to  t^;  blimate,  this  type  of  soil  contains  very  small  amount  of 
water.  ;  haycross-seoti^  of  this  soil  type  is  not  well  developed  and 
his  thin  layers,  y  However,  its  ohemical  and  weathering  functions  (mainly 
pl^Tsical  e^d  fathering  functions)  and  the  melting  sedimentation  are 
still  app^ybnt*  iPherefOre,  layers  of  chalk  mixed  with  limestone  can  be 
commbnly  found*  During  the  dry  seasons,  the  alkali  element  comes  up 
from  %'hb4spi|^  a^  shows  neutral  and  Slight  acid  reactions.  Sometimes, 
alkali^i^  stBC^&eB  are  formed*  ^his  type  of  soil  is  mostly  distributed 
in  the  '^lightly'  inclined  plains  in  where  vegetaion  is  sparse.  The 
soil  oott|alns  ve^r little  hcmius*  In  the  lower  land  areais  in  vheve 
the  reedsygnpw,-  tMs  type  of  soil  may  contain  more  htanus*  The 
itegetatiotti.  ^  this  soil  are  mostly  of  the  desert  prairie 

‘vegetationy  including  the  drought-resistant  shrubs  suad  reeds*  ®hese 
types  of  ve^tation  are  scattered  On  tops  of  the  Soils  with  very 
little  soenib  '\mlue* 

The  mountain  dark  gray  soil  is  found  in  the  eastern  part  of 
Chi-lien  Snan,  mostly  on  the  Shady  slopes  with  elevation  from  2,400 
to  2,300  meters*  Ihis  soil  •^e  is  of  the  low  hill  shrub  type*  Due  to 
higher  elevation  and  rising  humidity,  the  vegetation  in  this  kind  of 
soil  consists  mostly  of  sbzrubs  such  aS  wild  roses ^  aspen  (lysitim  chinense), 
catalpa  aind  the  like*  ^hese  plants  thrive  well  to  heights  of  1  to  1*5 
meters*  The  ground  Vegetation  xinder  these  plants  is  mostly  moss.  Because 
of  this  kind  of  grOund  vegetation,  the  soil  is  covered  by  a  thin  layer 
of  decaying  material  which  contains  rich  humus.  The  resulting,  topsoil 
lias  a  dark  gray  color*  In  the  cross-section  of  this  type  of  soil,  the 
brownish  calcareous  layer  shows  strong  alkaline  reaction  and  the  other 
layers  all  show  neutral  or  sli^t  alkaline  reactions. 

The  mountain  forest  soil  is  developed  in  the  fir  forest  area  and 
is  foiuid  only  in  the  eastern  part  of  Cni-lien  Shan,  This  is  because 
along  the  upstream  portions  of  So-li  and  Tu-lai  rivers  in  the  west  of 
Hung-hai-tsu,  the  elevation  is  high,  usually  above  3,500  meters,  and 
the  upper  limit  of  forest  distribution  is  on  areas  with  elevation  of 
5,000  meters  in  the  eastexn  part*  Ih  the  western  part,  the  valleys  are 
parallel  to  the  rivers |  the  direction  of  the  strong  winds  which  Sweep 


over  this  part  of  the  axea  causes  strong  evaporation.  Mgreover,  the 
western  Jmt  is  closer  to  the  inland  center  where  rainfall  is  less 
ahvindant  ^d  the  humidity  is  unfavorable  to  the  growth  of  tall  trees* 
Therefore »  the  steppes  ta&e  the  place  of  forests  in  the  western,  part* 

Fix  trees  grow  on  the  forest  soil  ah  the  eastein  part  Of  Chi-lien  Shan» 
usually  on jthe  shady  slopes  at  elevations  of  2,600  to  5 » 200  peters. 

This  area  is  part  of  the  coniferous  tree  sons  ih  •toe  Chi-lieh  Sh^  areas 
The  area  abb'vs  the  fir,  tree  zone  is  the  coniferous  •tree  zone  dcminated 
by  juhiperusi  i&der  these  .tall  t3?ees,  there  is  •very  little  vegetation 
and  the  decaying  layer  oh  the  ^ound  is  not  very  thickj  it  is  usually 
covered^  by,  mosses, 

The  mouhtain  preiirie  soil  is  widely  distributed,  ^his  •type  of  , 
soil  is  found  on  the  sunny  slopes  at  elevations  of  2,600  to  3»200 
meters  in  the  eastern  part  and  at  ele^vation  of  3»100  to  4»000  mSterS 
in  the  western  part.  ?^is  type  of  soil  is  dominated  by  tlte  toestnut 
caloareous  soil. ;  The  type  of  vegetation  on  the  mountain  steppe  soil  is 
the  subalpine  steppe  vegetation,  which  is  found  on  toe  sunny  Slopes 
at  ele^vations  of  2,600  to'  5,000  meters  in  the  eestdrn  part  of  Chin-lien 
Shan  and  at  eievations  of  3»200  to  4»450  ®eters  in  the  western  part. 

These  areas  are  the  most,  valUahle  grazing  lands ,  in  Chi-iien  °han^^  ^he 
composition  of  toe  gegStatioh  varies  with  the  ele'va^tion.  On  the 
sunuy  slopes  at  ele^^tiohs  of  2,600  to  3»200  inetfers  in  the  eastern 
^rt,  the  principal  vege^iatitai  iholudes  rushes, 'boxwbod  and  other 
shrubs.  On  toe,  slopes  a,^t  elevatioixs  above  5^200  me^ters,  •there  are 
grain  steppes,  which  are  ma^ly  composed  of  glScial  grasses,  purple- 
floral  rushes,  long-needle  iushes,  mubilagnirious  grilses,  ‘early  , 

.ripening  rioei  and '•the  like ' 

The  mountain  soil  is  found  in  areas  at  ele'vations  abOTe 

3,200  meterh  in  the  eastern  part  and  oh  the  shady  slopes  at  ele^yatitos 
above  5»200  meters  in  the  western  part.  T^he*  lower  bOundeiy  of  this  ' 
type  of  soil  is  linked  withlapuntato  forest  soil  and  the  moxintain 
prairie  soil.'  hue  to  high  elevation,  low  •tempo ra^tore,  and  sevea?®  bold 
weather,  this  type  ()£•  Soil  is  subject  •to  seribiiS  freezing  and  weathering 
aotioiis.  Moreover,  the  where  this  type  of  soil  is  located  have 
ahundaht  raihfall  ih  the  summer,  and  .accumulate  snow  in  the  win^ter  which 
melts  in  tlw  spring.  Cclnseqiientlyy  the  soil  is  wet  the  year  arbUhdj  this 
results  in  toe  difficult  'dissblution  of  the  organic  matter  and  •the 
accumulation  of  pawhoha^te,  clay  in  tte  soil*  At  present,  the  •vegetation 
on  this  type  of  soil  ie  toe  subalpirie  ahd  alpine  s-teppe  zone  type.  Tall 
trees  are  found  In  the  hi^  jocuntains  at  ele^va-tions  of  5»2p0  to  3»8^ 
meters  in  ■the  eastem  part  hUt  disappear  in  the  vesterii  part.'  The 
importan^t  shrubs  include  wiliows,  pblygonum,  gentian,  and  e  arly  ripening 
rice.  ShiTihs  ere  few  to  areas  above  this  zone;  toe  important  ones 
£u:e  rushes,  gentian,  ,ao(mtoe»  sed«m  and to  like,  These  plants  are 
also  the  typical  vegeia-tibns  to  •the  shrub  stbppes  in  the  ffi^Stem  part 
and  to  the  subalpine  and  alpine  steppee  to  the  w  estern  part. 


The  meursh  soil  is  mostly  fcwd.  iii  the  low  l^ds  ^  ^  top  of  the 
mountain  area  and  in  the  valley  iancte.  Becavae  the  lower  l^ds  on.  top 
pf  the  mountedn  are  often  diy,  the  aristemia,  sedge,  and  tKe  like  groy 
theree  The  lower  lanto  in  the  river  valleys  are'mpstly  .filled  up 
water,  where  aristemia  and  water  wheat  also  thrive. 

Alluvial  soil  ih  mostly  f <^d  on  the  piedmont ,  on  the  terrace 
lands  along  the  river  . hanks, ,, and  on  the  heat^es.  .On  thp  . alluvial  ; 
soil  of  the  heaolies  there  grow  willbwe  and  pypressj  ph  thp  piedmont  and 
terrace  lands,  vegetation  of  the  ^ain  faMly  flourishes;  ^  ^ 

The  pebhle  region  and  the  glacial  zone  aro  found  at  elevaticais 
above  4,000  meters  where  vegetation  other  than  mosses  is  rarO, 

E,  Wild  Animals  !•  ,  T  -i.'.  ■  '•vv.-  ■ 

;  Chi*»iien  ^han  has  n\mierotu3  wild  animals,  mpst  of  them  mammalia. 

The  important  wild  animal  in  the  valley  prairies  in  the  western  pert 
Chi-lien  5hah  is  the  eijuus  hemionus,  geherally  knovro  as  wild  horse. 

Groups  of  hundreds  of  wild  horses  can  be,  fbuhd  along  the  nprth  bank 
of  Pei-ta  Ho.  Ihey  run  fast  and  are  difficult  to  ■oatoh.  Another  important 
kind  of  wild  is  the  propSpra  piotibauda,  opmmonly  called  the 

Tibetan  yellow  goats,  \^ioh  are  different  fpom  thb  common  yellow  goats 
(procapra  putturosa)  found  outside  of  Clhi«»lien  han.  fhe  Tibetan  yellow 
goats  are  locally  called  as  the  ‘'bottOm-up  goats"  because  they  raise  up 
their  tails  and  ekpose  the  white  fur  under  their  tails  when  they  run. 

Green  goats,  or  pscudois  nehura,  feed  on  the  elopes  or  on  the  piedmont 
but  are  also  fovihd  On  the  focky  mountains.  .  A  green  jgpat.  Shot  by  the 
authors  at  Wu-lan-tsi-wu-kue,  wei^ted  more  Ihsn  one;  hundred  oattieS  and 
was  quite  tasteful.  Other  wild  animals  in  Chi— lieh  Sh^  include  the 
wild  buffalo  (poephagus.  g3*u3anioiis)  and  big-head  goats  (ovis  ammon). 

Wild  buffalo  are  extremely  alert  and  therefo:i^  are  diffioult  to  huht 
down,  fhe  brown  bear  (uraus  arotps),  Mongolian  rabbit  (lepus  tooai), 
and  Kansu,  peryuis  eluphuS  axe  also  found  in  abundcbice.  ®he  Mongolian 
rabbits,  usually  live  Pin  the  shrubs  and  in  the  rOoi^  caves.  The  oervus 
elaphus  live  alusg'  the  upstream  riyef  sreaS,  where  willows,  grow,  fhe 
number  of  oervus  elaphus  hab  deolihed  Signiiioantiy  because^  t^^  were 
hunted  down  fpr  use  as  medicine,  l^efbipre/ meM  be  ti^en 

to  raise  this  kind  pf  .wild  animal.  Among  the  small  wild  animals, 
marmota  hlbial^ana  and  several  kihds  of  oohPtana  (Oohotaiia  tibetana, 
ochotana .  dahurica,  and  Pchotsna  maorotis)  are  hup^Orpusi.  The  maimota 
himalaya,  commonly  known  as  Ea-la,  jnostly  lives  in  bhe  grassy  shady 
slopes.  It  is  hainnful  but  is  a^o  an  impoftaht  fur-producing  animal. 

Its  flesh  is  edible  and  it  produobs  large  .amount  of  fat.'  '  The  mamapn 
himalayg  ifUr  accounts  for  60-8C^  of  the  total  aiaPuht  of  fur  purotesed 
in  this  £|3^s.  Therefore,  large— scale  hUitii^  of  this  kind  of  animal 
not  only  eliminates  its  hamful  effeot  but  slsp  ^yeb^ 

The  oohotanas ,  oonmionly  called  oiling  rabbits  or  tail- less  xb-bbits  are 
moat  harmful  to  the  grazing  land.  They  dig  holes  In  the  grazing  lands, 
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harming  the  soil  structure  and  the  growth  of  grasses.  Measures  should 
he  taken  to  hunt  them  down  in  large  number,  ^he  eagle  is  the  greatest 
enemy  of  the  oohotanas  and  the  Tibetan  osprey  is  their  best  friend. 

The  types  of  aiximals  in  the  eastern  part  of  Chi-lien  Shan  are 
similar  to  those  found  in  the  western  part.  But  in  the  forest  areas 
in  the  eastern  party  there  many  wild  aatoale > .  ino lading  :the  martes 
foinay  which  produce  valuable  furs.  The  martes  foina  in  Chi-lien  Shan, 
commonly'known  as  snow-sweeping  shi^ly  ie  diffe^^t  f^bm  the  wild 
animal  with  thS  same name  found  ih  "i^6:^heast  Chihh.  The  former  Is 
moat  active;  at  night  time  and  difficult  to  hmity  but  it  produces  very 
valuable,  Other  fur-producihg  anin&ls  InoludiS' the' f elie  lynzy 

mustela  al^i^  yupes  vulpesy  felis  ba&gilensisV  meleC  iieleSy  rirsus 
pruinosua  an^  vuraus  arotos.  The  ursua  is  ihoterotis  in  the  So^-ta-pan 
area  whioh  is  looated  in  between  the  Ta-ohan^^dqan  Ho  and  the  Hsiao- 
chang-kan  Hoy  in  tdiere  many  people  hate  been  }n^t  by  this  kind  of 
wild  animad*.  i  Aooprding  to  the  historical  records,  there  is  a  kind  of 
wild  animal  called  snow  leopard  wbd'oh  also  jsroduoeS  excell^t  fur.  It 
has  never  been  hunted  down  and  tberdifbre  no'  detail  is  available. 

A  <»rtain  part  of  Chi- lien  ^han  dould  be  set'aside  as  an  animal 
reservation  area,  ih  which  huntihg  of  valuable  tnlmale  ehould  be  pro¬ 
hibited  and  some  of  the  animals  may  be  tamOd  fox  propagation. 

In^gumnary,  Chl-llen  Shan  is  a  mountain  area  with  complex 
topography,  varried  Olimatio  oonditions',  maay  typds  of  eoil  and  . 
vegetation^  and,  ahuhdant  gldcial  and  water  reeouroes.  ^ee  natural 
conditi^  are ,  favorable  to  the  inorehse gtasing  lahde  in  the 
mountain  area,  to  the  ^pwth  of  forests,  and^to  ST^lvihg  the  water 
supply  problem  in  the  corridor  weSt  of' the  YelloW'^Rlver.  Heoently, 
manymi^rali  reserves  have  been  disoovered  In  the  C^i-lieh  Shan  area; 
they  could  he  used  as  za  tural  xhsduroes  for  developing  -^e  induetries 
in  Kansu  and  ffhihgi^  Frovinoes.  The  dhVelopseht  of  the  natirral 
reeouroee  ip  tMs  mountain  a^ea,  whloh  has  long  been  negleoted,  oan 
play  amh^"  role  in  the  Sodialist  reCohstrdotion  in  our 

country. 
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A.  flpwftral  Peatnres  of -fee  Ri-gars  in  Puklen 

i.  AMmflpnt  Water  Plow.  .Being  one  of  the  areas  in _Gh^a, 

the  annual  rainfall  in  Fukien  ranges  from  1,500  ' 

The  rate  of  evaporation,  however,  is  smaller  in  Fukien  th^  in  other 
areas  in  North  Chir^  and  a  large  portion  of  the  raanfall  heoomes 
surface  overflow  which  increases  the  rivers’  water  voltanes.  . 

instance,  M^^chiang  ranks  eleventh  among  the  nation' s_riverS 
of  territory  covered,  hut  ranks  seventh  in  terms  of  volume  of  wterf-  o 
The  volume^f  waterfloW  of  the  Yellow  River  J®. 

of  Min-ohiang,  although  the  territory  covered  hy  the  former  is  V  ^  ^  ^ 
times  Mg^than  that  covered  hyt^^^  riV^""^ 

flow  in  a  small  river  in  Fukien  is  larger  *hat  oj  J J  „ 
in  North  China,  therefore,  the  rivers  in  Fukien  are  short  hut  fat. 

.  Mountains  and  hills  account  for  95  per  cent  ^  the 
in  Fukien  Province,  on,  which  volcanic  rock  beds  with  poor  drain^ 
exposed.  Because  the  topography  is  sharp  in  these  areas^ra^_  often  ^ 
produces  abundant  surface  overflow.  .The  median  of  run-off  of  t^  rive- o 
averages  40  second-liters  (Por  ‘  instance,  the  median  of  ^-off  is 
41,68  second-liters  in  Min-chiang»  44»e9  second-liters  in  Chin-diiang, 

Mid  37.49  second-liters  in  Chiu-lung-chiang)  yhioh^ is  larger  thoi  the 

medians  of  run-o:ff  pf  many  larger  rivers  in  China  C^®. 

is  1.98  second-liters  in  the  Yellow  River,  ^ 

YangtL  River,  and  25.90  second-liters  in  the  Pearl  River). 

of  runroff  is  espeoiaUy  high  in  the  mountain  area,  such  as  Yuan-chi^n- 

chi,  along  the  upstream  of  Mlh-phiang,  which  is  often  mpre  than  5 
second-l^er  (it  reaches  as  hi^  as  54.2  second-liter  % 

Hung-mei),  racing  it  the  area  with  one  of  the  highest  run-off  mediM;J 

^  2,  w-iHo  Pliiotuatlons  in  the  Volumes  of  River  Flow,  The  ohanget 

between  the  average  annual  volumes  of  water  flow  of  the  rivers  m 

Fukien  are  not  too  large.  According  to  the  observations  made  fr<m 

1950-1954,  the  ratio  of  water  volume  in  the  highest  ye^  ^ 

to  that  in  the  lowest  year  was  1j1.25,  ^he  seasonal  fluotuati^ 

the  river  water  volumes,  however,  axe  peat;  this 

the  rivers  in  the  monsoon  areas.  For  instance,  in  1955,  j® J^®® 

water  volume  in  Chin^ohiang  was  2,570  second-cubic  feet  and  the  malies., 

17  second-cubic  feet.  The  largest  water  volume  in  Cha^-ohi  V^® 

alo=*  the  le.er  etxeem  ^  " 

cubic  feet,  and  the  smallest  was  11.8  seoond-oiibio  feet.  In  ^52,  t.  e 
largest  water  volume  in  Ku-tien-chi  (a  tributary  an  the  mid 
of  Min-ohiang)  was  4f200  second-cubic  feet  and  the  smallest  5*1 
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second>cubio  feet*  It  is  seeiXi  therefore^  that  the  amrnal  ratios  of 
the  water  flow  of  the  rivers  in  Ilikien  are  high y  generally,  above  100 
(with  the  exception  of  the  ratios  of  the  rivers  along  the  upstream 
portion  of  Min-ohiang),  which  is  higher  than  the  ratio  for  the  Yang-tze 
'  River  .("I  *10)« 

The  main  reason  for  the  wide  fludtion  of  the  river  water  volumes 
is  that  40~40  per  cent  of  the  annual' rainfall  is  lOoncentrated  in 
Aprilf  May  and  June*  During  these  months,  the  water  volumes  of  the  rivers 
are  the  largest  and  their  water  levels  are  the  highest*  After  the 
passing'Of  the  summer  overflow,  the  province  is  hit  by  typhoon  (from 
July  throu^  September)  during  which  the  second  peak  overflow  occurs. 
During  the  period  frtaa  March  to  September  every  year,  the  river  water 
volumes  are  the  largest  and  duriJig  the  period  from  Qctober  to  February, 
they  level  off*  The  river  water  volumes  in  the  first  period  account 
for  80-85  per  cent  of  the  annual  volumes*  Therefore,  the  ratio  of  the 
average  volume  of  water  flow  in  the  month  with  the  largest  river  water 
volume  to  that  in  ■the  mtmth  with  the  Smallest  i-iver  vater  volume 
generally  ranges  from  5  to  12*  In  the  areats  Seriously  affected  by 
typhoon,  the  river  water  volumes  fluctuate  according  to  the  times  the 
areas  are  hit  by,  the  typhoon,  their  velocity  and  their  duration* 

3.  Small  Volume  of  Sand  Content*  -Forests,  which  thrive  in  the 
mountain  areas  in  Fukiai  Province',:  conserve*  the  Soil*  As  a  result,  the 
rivers  in  the  province  contain  only  small  Volumes  of  sand*  For  instances 
the  annual  volume  of  sand  content  in  Chin-chiang,  which  holds  more  sand 
than  any  other  river  in  the  Province,  is  0*34  cubic  foot  of 

water.  Even  in  the  flood  period,  the  sand  content  is  nOt  more  than  2 
liters*  We  all  know  that  the  sand  ocntent  in  the  Yellow' River  may  reach 
as  high  as  575  liters  and  not  less  than  1 0-1 5  liters  even  ih  the  dry 
period*  In  'regard:to  the  volume  of  sand  carried  by  the  ri'vers  in 
Fukien  Province,  Min-chiangcoarries  6  million  tohs  of  sand  in  an  average 
year}  this  is  nine  times  the  sand  Volume  carried  by  Chiu-lung-chiang  - 
and  four  times  that  carried  by  Chin-^chiang*  But  the  sand  volume  carried 
by  Se!n-shui,:ca  tributary  of  the  Yellow  "River,  which  covers  only  one-fourth 
of  the  territo3cy  of  Min-chiang,  reaches  14  million  tons  per  year  on  the 
average,  or  1*75  times  that  carried  by  Min-chiang. 

4*  The  Great  Water  Systems.  The  mountain  ranges  in  Fukien  mostly 
run  from  NIIB  to  SSW,  which  are  nearly  parallel  to  the  cOast  line* 

The  major  mountain  ranges  may  be  divided  into  two  groups*  One  group  is 
the  Wu-li  Shan  range  in  western  Fukien  which  runs  along  the  ^.borders  of 
Fukien  and  Eiangsi  Provinces*  Another  group  is  the 'Tsaofeng^Tsaiyun- 
Poplng  range  in  eastern  Fcdcien*  The  average  height  of  these  mountains 
is  1,200  meters  and  they  stretch  more  than  500  kilcmoeters*  The  directions 
of  the  major  structures  Of  the  rivers  and  moTmtain  ranges  (NME-SSW,  and 
NMW-SSB)  are  almost  identical*  The  main  tributaries  are -parallel  to 
the  mountain  ranges,  or  run  throu^  the  mountains  to  intersect  vertibally 
with  the  main  courses,  and  fom  great  water  systems;  • 


B.  The  Ma.ior  Rivers  in  Fukien 

The  major  rivears  !dix  Fukien  include  Min-ohiang,  Chiu«lung*»ohiangj 
Chin^ohiang  and  Ting-ohiang,  which  form  29  water  systems,  consisting  of 
663  rivers  of  all  . sizes  and  totaling  12,850  kilometers*  ®he  annual 
water  volume  poured  into  the  sea  from  these  rivers  totals  130,000,000,000 
cubicfeet*  '-■■■■ 

1,  Min-chiang*  Mln-ohiang  is  the  largest  river  in  the  province 
and  ih  ;the  southeastexn  coast  of  China.  -  It  is  577  kilometers  long  and 
the  territory  it  drains  accounts  for  moare  than  50  per  cent  of  the  land 
area  in  the  proviJice*  The  average  volume  of  river  flow  is  2,079  seconder, 
cubic  feet  or  4  times  that  in  Chiu-luaig-ohiaaag  aaad  Chin-chiaiag,  or  one- 
half  of  the  total  volume  of  waterf low  of  all  rivers  in  the  province. 

Upstream,  Min-Chiang  has  three  tributary  systems  s  the  north, 
central  and  south  tributaries,  5?he  noarfcheaan  system  consists  of  three 
tributaries,  i^e.,  the  Nan-po-ohi  which  (Originates  from  the  north  of 
Po-cheng,  the  Sung-ohi  which  originates  from  the  west  of  Sung-an,  and 
the  Tung-chi  which  originates  from  the  north  of  Siang-ohi.  These  three 
tributanes  gather  together  at  Chien-au  and  is  then  called  Chien-Chi. 

The  central  origin  is  the  Pu-tun-ohi  which  originates  from  Shan-ling  in 
the  west  of  Kuang-ohih,  and  intersects  with  Chin-chi  at  Sun-cjhang.  The 
sounthem  tributaary  system  is  Sha-chi.  The  origin  Of  Sha-ohi  is 
Chiu-lung-chi  which  rises  west  of  Ning-hua,  receives  mere  water  from 
the  tributaries  along  the  way,  and  finally  enlarges  at  Yung-an.  These 
three  tributary  systems  join  at  Nan<p'ping.  Of  these  teree,  the  average 
flow  volume  of  Chien-ohi  is  the  largest,  followed  by  Pu^tun-chi  and 
^ha-ohi.  These  three  tributaries  cover  a  total  land  area  of  4I »90O 
square  kilometers,  or  72  per  cent  of  the  total  territory  of  Min-chiang. 
About  81  per  cent  of  the  water  volume  of  Min-ohiang  is  gathered  from  these 
three  tributaries* 

These  three  tributaries  of  Min-ohiang  all  originate  fromWu- 
Shan  which  has  an  elevation  of  1,000  meters  and  then  suddenly  drops  to 
70  meters  at  Nan-ping*  The  sharp  drop  of  the  river  bed  produces  many 
rapids.  As  the  local  residents  describe  it,  "there  is  a  rapid  in  ever^- 
10  feet  and  Hsao-wu  is  as. high  as  heaven." 

The  sectiem  frean  Nah-ping  to  Shiu-ohi-kuo,  which  is  called 
Chien-chi^  receives  water  from  Yu-ohi  at  Chang-pan-hu  and  from  I5x-tien- 
chi  at  Shiu-kuo,  The  water  Volumes  of  and  the  tewitories  covered  by 
Yu-chi  and  Eu-tien-chi  are  both  smaller  than  those  of  the  three 
tributaries  along  the  upstream  portion  of  Min-chiang.  The  average 
annual  flow  volunie  of  Yu-chi  is  156*5  seceaxd-oubio  feet,  and  that  of 
Xu-tien-ohl  is  only  46*8  second-cubic  feet*  I4  percent  of  the  water 
volume  of  Mn-chiang  comes  from  these  three  tributaifies*  The  slope  of 
the  river  bed  in  this  sectiem  is  somewhat  more  moderate  than  upstream, 
but  there  are  still  many  rapids  all  along  the  wayj  among  them  the  Ching- 
kou  Rapid  and  the  Chien-tao  Rapid  axe  well  known* 


The  name  Mn-chiang  is  used  from  Shiu-kou  on  down.  The  river  is 
still  running  from  northwest  to  southeast  and  it  gradually  expands. 

It  is  divided  at  Nah«>tai.«>tao  in  the  neighborhood  Foochow  into  two 
branches )  namely,  the  Kan»«koh  (Wu^lung^chiang)  and  Fei-kong  (Ma-tou— 
chiang).  These  two  branches  run  into  the  Fooohow  basin  and  join  at 
Lo-sialg-ta  after  they  leave  the  b  asin,  'fhese  two  branches  are  shallower 
and  their  width  varies  in  different  places,  The  widest  section  may 
reach  2,000  meters  and  the  harrowest  section  in  Hung**shan-ohiao  in 
Pei-korig  and  in  Hsa-tuo  valley  in  Nan-kong  measures  only  300  meters. 

The  water,  volume  of  Han-kwig  is 'larger  than  that  of  Pei-kong,  The 
former  also  receives  water  from  Ta-ohang-ohi  (Sheng-chi), 

'  ‘Fpcmii  Ma»-mei  bn  down,  Min>chiang  suddenly  narrows  down  and  divides 
into  two  branches  by  Nang-chi-tao  in  the  neighborhood  of  Kuan-tou. 

These  two  branches  (the  south  bsrantdi,  also  called  Tan*tou»ohiang,  and 
the  north  branch,  also  called  Chin«mon-pai, )  enter  the  sea  separately. 

The  south  branch  is  wider  but  shallower  and  the  north  branch  is  narrower 
but  deeper.  Boats  enter  and  leave  the  river  mostly  through  the  north 
branch. 

.  ,2,  Chiu-»lung-ohiahg.  Chiu-lung-ohiang  ia  tWa  aftnnnrt  l a vgy.g.t; 
river  in  Fukien,  whidr  is  258  kilometers  long  and  covers  a  territory  of 
1 3 »000  square  kilometers.  It  has  two  tributary  systems.  The  southern 
system,  ca;lled  Yen-shih-ohi^  rises  in  lung-yen.  The  northern  system  eallorl 
Chiu-pang-ohi,  rises  in  King-yang;  Theae  two  join  at  Chang-ping,  from 
which  the  river  runs  sou^heastwSrd  throu^  Lung- chi,  receives  water  txGm. 
Lung-chiang  in  the  west,  passes  through  the  port  of  Amoy  in  the  nei^bor- 
hood  of  bhih-ma  and  enters  the  sea.  The  total  anmiB.!  rain-Pfl.n  of  the 
territories  drained  by  Ohi-long-tdfeliang  avera^s>;  1,600  to  1,800.:milimeter3p 
which  is  smaller  than  those  along  the  tezritories  drained  by  eiidier 
Mln-chiang  or  Chin-chiang,  The  former*  s  run-off  median  is  also  smaller 
and  measures  biiy  34,38  second-liter  square  kilometers,  (above  Po-nan). 
Keyertheless,  the' flood  volume  of  f'hiu-lung-ohiang  may  reach  5f000 
second-ibubic  feet,  jbi  normal  years,  the  average  aiinual  flow  Volume  at 
the  outlet  of  the  river  iS  447  second-cubic  feet,  indicating  that  the 
river's  water  volume  is  rather  abundant.  The  river  bebcanee  wider  at 
the  lower  stream  which  is  abbeSsible  to  the  passenger  junks  arid  steam¬ 
boats  of  3t)^6  tons, 
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'  ■  .  ■  TABIE  1 

ociCfflisoN  op'  thb  m  RWfflS  AIORO  ™.  ow  m-mmi 

(Based  on  ■ftte  observations  in  1952-1955} 


.Average  Run-off  Total  annual 

Annual  Median  runoff 

Territory  Watertlo.  (Uter- 

"t^  ooverea.  {oeoona- 

JS«„n  .(so.  ta*  on.-  It)  . .  sar-tea)  fflaJiti 


Heme  of 
River 


Station 


Chien-chi  Chien^au  16,500  705  46.86 
Fu-tun-chi  Yang-kuo  _  12,000  .  46*91 
Sha-chi  Ching-dhOtt  15,400  460--  v34*52 


seoontt-  vmiAiioj 

'  s^j»_kaa}  ou.  ft. 

46.86  221.66 


177.52 

145.05 


,  5.  Qita-rfliana.  Chi-chiang  is  162  morneters  1^  and  co^^^^ 

a  territory  of  5,140  square  kilometers.  It  is  one  ._a 

in  the  northwestern  part  of  An-ohi,  paBses_ through 
An-ohi  Hsien  and  intersects  with  the  East  Ri^er  at 

After  these  two  rivers  join,  the  river  volume  increases  and  the  width 

of  the  river  surface  expands.  The  cSaS^Ld 

about  27  kilometers  to  pass  through  the 

at  Ohaan!ohou.waa.  “f 

ohiang  originates  on  the  sunny  slope  of  T^i-yun  Shan,  it  ^®®®.  . 

abund^t  rainfall  (about  2,000  milimetew  per 

of  typhoon  is  apparent.  As  a  result,  the  river  rece  ^ 

than^in-chiang!^I>uring  the  tycoon  season,  the  floo^  ^ 

higher  than  in  the  monsoon  season.  The  average  amual  river. flow  of 

ciS^chiZ  is  197  second-cubic  foot.  The  vegetation  of  the  Ghin-  , 
Siang  teSitory  has  long  been  affected  by  ®®^i®^®  ®^®Jf 
the  total  annual  volume  of  sand  carried  by  ^  *j.g 

+hB«  that  carried  by  Min-chiang,  the  average  sand  content  of  the 
JcSefis  SoS  2,6  times  of  tSlt  of  the  latter  ^d  4.8  times  of  that 
of  Chiu-lung-chiang.  The  sand  content  of  Chin-chiang  is  i^ 

Amone*  all  the  rivers  in  Fukien# 

4,  'P-inxT.Rhiang.  Ting-chiang  originates  in  the  northern 

mountain  ares  in  Chang-tung,  passes  through  the  county  seat  of 
Chang-ting  Hsien,  receives  the  waters  from  Ghu-ohi,  Te-tien-chi  an 
former  Hsien-chi  along  the  way  and  rolls  along  the  .  y. 

receives  the  water  from  Huang-tan-ohi  and  runs  along  the 
receives  the  water  from  Yung-ting.-chi  and  enters  into  Ta-po  Hsien  an 


Kw^gtung  Province,  and  finally  receives  the  water  of  Mei-chiang  and 
enters  into  the  sea.  The  len^h  of  the  river  within  ]^ien  Province 
is  185. 5  kilometers  and  covers  a  territory  of  8.990  square  kilometers. 
It  ranks  next  only  to  Min-ohiang  and  Chiu-lung-chiang  and  is  the 
largest  river  in  southwestern  Fukien.  The  tributaries  of  Ting-ohiang 
mostly  originate  in  Shan-ling  and  in  the  deep  valleys  in  the  Po-ping 
mountain  range,  which  has  hbundant  rainfall  and  flourishing  forests 
to  conserve  the  water.  Therefore,  the  water  volume  around  Shang-hang 
remains  at  30-40  second-cubic  fett  even  when  the  river  flow  levels  off. 
However,  there  are, many  dangerous  rapids  along  the  coxirse  and  the 
water  runs  down  swiftly.  For  instance,  in  the  60-kilometer  section 
from  Shang-hang  to  Feng-shih,  there  are  more  than  20  rapids,, the 
largest  ones  being  the  Ta-fcu-tan,  Chuan-chin-tan,  Che-tan  and 
Pai-sha-tan.  The  distance  between  the  highest  and  the  lowest  points 
of  these  rapids  often  comes  to  5  meters.  In  the  5*5  kilometer  section 
from  Feng-shih  to  Shih-hsia-pa  in  Ta-pu  Hsien,  there  are  many  sharp 
cliffs  along  both  sides  of  the  river.  The  river  narrows  down  to ,4 
to  5  meters  which  greatly  quickens  the  tempo  of  the  water  flow.  The 
most  dangerous  rapids  include  the  Chu-kao-tan,  Lung-kou-tan, 
Kuai-kua-tan,  Men-hua-tan  and  Chi-mu-hu.  The  differences  between  the 
highest  points  and  the  lowest  points  of  these  rapids  are  more  than 
5  to  4  fflsters  on  the  average,  making  them  inaccessible  to  boats.  The 
hydraulic  power  of  these  tjipical  motuitain  rivers  ranks  next  only  to 
that  of  i4in-chiang  in  Fukien. 

'  TABIE  2. 

Rim  RTM-OFF  VOLTJMES  IN  FOKIM 


Name  of 

River 

Length 
of  River 

Territory 
Covered 
(sq.  km.) 

Min-chiahg 

577 

60,800 

Chiu-lung- 

chiang 

258 

13,000 

Chin-chiang 

162 

5,140 

Tlng-chiang 
Other  Rivera 

185.5 

8,900 

along  the  coast 
in  Southern 


Fukien  —  14»500 

■ . 

Other  rivers 
along  the  coast 
in  Northei’n 
I’ulcisn 


Total 


Average 

Flow 

Volmne 
(second- 
cu.  ft) 

Run-off 
Median 
( second- 
lit  er- 
sq.  km.) 

Volume 

of 

R\an-off 
(million 
cu,  ft.) 

2,079 

34.10 

772 

447 

34.58 

143.96 

197 

38,30  ' 

62.06 

281 

24.25 

464 

32.00 

146,16 

507 

36.00 

159.71 

14,800 

-  17 


The  Development  and  Utilization  of  Water  Power 


The  ahimdant  water  power  of  the  rivers  in  Fukien  is  capable  of 
generating  5,580,000  kilowatts  of  elecWicity,  which  is  higher  than 
the  water  power  in  other  provinces  in  East  China  and  is  more  than 
double  the  water  power  in  Britain.  In  order  to  meet  the  need  of 
agricultural  and  industrial  development,  a  policy  has  been  adopted 
which  makes  hydroelectric  development  the  major  construction  project 
supplemented  by  fuel-generated  electrical  projects.  The  more  important 
hydroeieotrical  projects  which  are  being  built  or  are  planned  includes 

1.  Ku-tien-ohi  Hydroelectric  Station.  Ku-tien-chi  is  one  of 
the  largest  tributaries  on  the  left  bank  along  the  middle  course  of 
Min-chiang,  which  originates  from  the  mountain  area  in  the  west  of 
Ping-han,  passes  through  Ku-tien,  Min-ching  and  gathers  into  Min-chiang 
at  Shui-kuo.  The  river  is  110  kilometers  long  and  covers  a  territo:^ 
of  1.780  square  kilometers.  The  section  from  Kuei-lai  in  the  south 

of  the  ancient  county  seat  of  Ku-tieri  Esien  to  Tang-tao  gorge  is  a 
sharp  river  course  of  300  meters  from  the  hipest  point  to  the  lowest 
point,  thus  making  it  an  ideal  site  for  building  a  hydroelectric 
station.  The  construction  project  has  four  levels  and  the  total 
capacities  of  the  four  power  stations  amovuit  to  256,000  kilowatts. 

The  first-phase  construction  of  the  first  level  was  completed  at  the 
end  of  1956  and  has  delivered  electricity  to  Foochow,  Ping-nan  and 
other  places.  The  main  construction  of  the  second-jitese  of  the  first 
level  is  to  build  a  cement  dam  53  meters  high,  tdiidi  would  greatly 
raise  the  water  level  of  Ku-tien-chi,  This  will  make  the  low  land  in 
the  ancient  Ku-tien  county  seat  into  an  artificial  lake  that  will  have 
a  total  capacity  of  570,000,000  cubic  feet.  The  water  running  down 
from  the  upper  course  of  the  river  will  thus  be  conseived  for  the 
benefit  of  the  people.  The  second-level  const:ruction  is  the  building 
of  a  dam  208  meters  long  and  40  meters  hi^.  Construction  of  all 
levels  is  in  progress  and  the  fourth-level  construction  will  begin 
in  the  third  quarter  of  1959*  ^0  meet  the  need  for  the  big  leaps 
forward  in  agricxiltural  and  industrial  production  in  Fukien,  the 
Ku-tien-chi  hydroelectric  station  is  designated  as  one  of  the  three 
key  projects  in  the  province, 

2.  Chien-chi  Hydroelectric  Station.  This  station  will  be 

built  at  the  suburb  of  •‘■'•an-ping  City  along  the  lower  course  of 
Chien-chi.  There  sire  sharp  cliffs  on  both  banks  at  this  site.  A 
dam  will  be  built  to  form  a  large  reservoir  that  covers  a  territory 
of  6,000  square  kilometers  (or  double  the  size  of  Tai-hu)  and 
conserves  400,000,000,000  cubic  feet  of  water.  It  will  be  capable 
of  generating  1,680,000  kilowatts  of  electricity.  At  present,  the 
STirvey  work  of  the  station  is  near  completion  and  construction  will 
soon  begin,  ;  / 

3.  Min-chiang  Hydroelectric  Station.  This  station  will  be 
built  at  Shui-kuo  along  the  middle  course  of  Min-chising  iidiich  will 


be  able  to  generate  2,000,000  kilowatts  of  electricity  or  three  times 
the  capacity  of  the  well-known  Hsinfan-chiang  ifydroelectric  Station 
in  Chekiang  Province* 

4,  Ting-chiang  Hydroelectric  Station*  This  station  will  be  the 
center  of  the  electrical  system  in  southern  Fukien  and  will  be  capable 
of  generating  600,000  kilowatts  of  electricity*  This  project  is 
presently  in  the  planning  stage* 

In  addition,  other  medium-sized  and  small  hydroelectric  stations 
will  be  built  at  lu-hsa-pa  in/I^ung-ting,  at  Chao-chi  in  Foo-an,  at 
Ta-mu-chi  in  Foochow,  at  Chiu-li-hu  in  Shan-yiu,  at  Yen-shih  in 
liung-yen  and  at  ^an-cheng  in  lung-chi*  The  combined  capacities  of 
these  stations  amotmt  to  more  than  200,000  kilowatts*  These  projects 
are  being  built  or  are  planned* 

Furthermore,  more  than  1,500  rural  electrical  stations  have  beer, 
completed  in  the  past  year;  they  generate  1,654  kilowatts  of  electricitj-,. 
In  Yung-chun  Hsien,  known  all  over  the  nation  for  the  number  of  rural 
electrical  stations  it  has  built,  over  605^  of  food  processing  has 
been  done  electrically*  This  shows  the  cities  and  rural  areas  the 
beautiful  prospect  of  electrification. 

Hereafter,  the  goal  will  be  the  construction  of  large-scale 
hydroelectric  stations,  which  will  connect  the  electrical  system  in 
southeKn  Fjkien  with  that  in  northern  Fukien  through  the  1,900-kilometer 
high-pressure  transmission  lines  to  form  a  provincial  electrical 
network  with  the  medium-sized  and  small  electric  stations  all  over  the 
province.  Hot  only  will  this  vast  network  supply  electricity  to  meet 
the  need  for  agricultural  and  industrial  production  and  for  lifting 
purpose,  but  it  will  also  deliver  electricity  to  Shan^ai  and  other 
provinces  in  East  China*  By  that  time,  the  mountain  areas  with  vast 
reserves  of  natural  resources  in  Fukien  will  become  the  bases  for  the 
development  of  steel  and  iron  industry,  metalliugical  industry, 
chemical  indust3:y  and  lumber  industry* 

The  development  of  the  water  resources  in  Fukien  will  be  carried 
out  in  accordance  with  the  principle  of  over-all  planning  and  coor¬ 
dinated  utilization,  under  which  projects  of  generating  electricity, 
irrigation,  flood  prevention,  navigation  and  marine  production  will  be 
undertaken*  For  instance,  the  construction  of  the  Chien-chi  dam  will 
not  only  produce  electricity,  but  it  will  also  conserve  some  one 
billion  cubic  feet  of  mountain  water  to  eliminate  the  threat  of  flood 
to  the  areas  aloiig  the  lower  course  of  Min-chiang  and  to  regulate  the 
water  level  of  loin-chiang  to  facilitate  navigation*  In  the  past, 
Chien-chi  had  many  rapids  and  the  shallow  water  was  accessible  only 
to  the  small  jtuiks.  Presently,  bofets  of  5,000  tons  can  sail  from 
Han-ping  upward  to  the  piedmont  of  Wu-i  Shan  along  Chien-chi  •  In  this 
big  leap  forward  era,  the  people  of  Fukien  are  doing  the  things  that 
have  never  been  done  before  to  make  a  greater  contribution  to  the 
nation’s  socialist  reconstruction* 


-  19  - 


III.  DESERTS,  II  THE KETHWEST 

Pages  415-414  '  Lou  Tung-mao 


A.  The  Distribution  of  the  Deserts 

One  third  of  the  9,600,000  square  kilometers  of  land  area  in 
our  country  is  arid  lahdi  11^  of  the  arid  land,  in  tu^,  is  desert. 

The  total  acreage  of  desert  lands  numiber  some  1 .6  billion  mou* 

A  large  portion  is  located  in  the  six  provinces  in  the  Northwest. 

The  important  deserts  include:  . 

1,  The  Yueh~erh»to»she  Desert.  The  Mao-wu-su  sand  belt  is 
located  in  the  southeastern  part  of  the  plateau  and  the  Ku-pu-chi 
Desert  in  the  northern  part  of  the  plateau.  The  area  totals 
33»774  Square  kilometers  (including  the  15*774  sqL’ia-re  kilometers  in 

northern  Shensi).  .  ,  j  a 

2,  The  A.la-Hhayi  Dasert.  The  desert  is  located  in  the  A-la- 

shan  Banner  and  the  Erh-ohi-na  Banner  in  the  west  of  Ho-lan  Shan,  in 
which  many  ancient  rock  beds  had  been  depleted  to  become  low 
movintains  and  hills.  Between  the  low  mountains  and  hills,  there  are 
pebble  basins  and  large  sand  basins,  which  form  the  Pa-tan-chi-lin  and 
Tseng-ke-li  Deserts.  The  drift -sand  areas  total  56*000  square 
kilometers.  In  the  Ma-sung  Shah  area  in  the  west  of  Yueh-shui, 
there  also  exists  stone  deserts  formed  by  broken  rocks.  The  land 
area  of  the  stone  deserts  total  90,000  square  kilometers. 

Ta..ll.mu  Desert.  The  desert  is  located  in  the  southern 
part  of  Sinkiang,  which  is  also  called  Ta-ke-la-ma-kan  Desert  or 
Great  Gobi  Desert  which  measures  1,000  kilometers  from  west  to  east 
and  400  kilometers  from  south  to  north,  located  in  the  south  of 
the  desert  is  Kmi-lun  Shan  and  in  the  north  is  Tien  Sh^.  Since  the 
desert  is  surrounded  by  mountains,  th®  climate  is  ve3?y  dry  and  tjte. 
pebble  hills  are  huge  and  high.  The  details  of  the  desert  conditions 
are  still  unknown.  The  portions  of  the  desert  in  the  east  of  Lo-pu-pa 
are  known  as  Pai-lung  Desert  and  the  Ha-shun  Desert  which  are 
comparatively  small  and  are  easier  to  pass  through* 

4,  'Pha  nMri.ko.^rh  Desert.  The  desert  is  located  in  the 
northern  part  of  Sinkiang.  A  larg^  portion  is  situated  itt  the  areas 
east  of  Ma-na-she  River  and  in  areas  southwest  of  Wu-chuang-ku  River. 
The  latter  portions  are  called  as  Ku-erh-pan-tung-ku-te  Desert?  the 
size  is  less  than  one  fourteenth  that  of  the  Ta-li-mu  Desert.  The 
ffifimifli  rainfall  in  the  former  measures  more  than  100  milimeters 
which  is  more  than  that  in  the  Ta-li-mii  Desert . 

5,  nhn-i--hQ.tmi  Desert.  The  desert  is  located  ih  the  area 
between  Ko-erh-rau  and  i'feng-ai  in  the  west  of  the  Chai-ta-mu  basin. 
Located  in  its  north  is  the  A-erh-chin  Shan  (in  the  west  of  Ohi-lien 
Shan)  and  in  the  south  is  the  Kun-lun  Shan.  Being  surrounded  by  high 
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mountains  in  all  sides  and  depressed  in  the  center,  the  desert  has  an 
extremely  dry  climate. 

,6.  Hsiao-tsftna^-ke-li  Desert..  The  desert  is  located  within  the 
Shih-lin-ko-lih  Banner  in  the  Inner  Mongolia  Autonomous  Region.  Its 
boundaries  are  Lin-si  and  west  of  Cheng-pehg  along  the  upper  course  of 
Si-la-mu— chuang  River,  the  north  of  To-chuang,  the  south  of  Pei-tse-miu 
and  east  of  Pang  Chiang.  It  measures  200  kilometers  from  east  to  west 
and  about  the  same  distance  from  south  to  north. 


B»  The  Formation  of  the  Deserts 


The  deserts  in  the  noirthwest  co^Jnt^y  are  linked  together  with 
Central  Asia  Desert  in  the  Soviet  Undon  and  the  Gobi  Desert  in  Mo^olia. 
They  are  located  in  the  same  latitudes  (l 50  to  55°  north  latitude)  as 
the  Asia  Minor  Desert,  Arabia  Desert  and  the  Sahara  Desert  in  North 
Africa.  In  terms  of  air  circulation,  the  areas  within  these  latitudes 
belong  to  the  hi^  pressure  zone  in  the  northern  hemisphere.  The 
climate  in  these  a3?eas  is  steady}  the  air  is  dry  aud  the  rainfall  is 
not  abundant.  This  makes  them  become  deserts.  The  areas  within  these 
latitudes,  however,  are  not  all  deserts.  For  instance,  in  the 
southeastern  part  of  our  country,  the  climate  is  mild,  and  the  air 
is  humid;  agricultural  products  flourish  there.  Deserts  appear  only 
in  the  northwest  of  China.  The  western  part  of  the  European  continent 
which  is  close  to  the  Atlantic  Ocean,  also  has  plentiful  rainfall. 
Inland  sea,  salt  sea  and  desert  are  not  to  be  found  mtil  one  reaches 
Central  Asia.  Therefore,  other  than  the  influence  of  latitude,  the 
formation  of  the  deserts  is  also  influenced  by  the  distribution  of 
land  and  sea.  In  places  distant  from  the  ocean,  moisture  in  the  a^ 
is  insufficient;  this  leads  to  the  formation  of  deserts ,  Moreover, 
the  formation  of  deserts  is  also  closely  related  to  topography.  The. 
northwest  is  surrounded  by  the  S^iang  and  Tibet  plateaus.  Chin-ling, 
Du-pan  Shan  and.  T  i-heng  Shan.  Since  moist  air  enters  this  su^fToUnded 
area  with  difficulty,  it  tends  to  increase  the  dryness  of  .the  area. 

The  distribution  of  deserts  in  the  inlands  of  Asia  is  much  wider  than 
that  in  areas  with  similar  latitudes  in  North  Africa  and  North  America. 
Many  deserts  in  the  inland  regions  of  Asia  are  often  located  in  areas 
outside  of  40°  north  latitude. 


Deserts  are  generally  characterized  by  dryness.  The  annual 
rainfall  in  the  deserts  is  usually  less  th^  250  millimeters  and  may 
be  as  little  as  75  ®illi®sters.  Moreover,  the  deserts  are  generally 


covered  with  endless  driftsands  and  pebbles. 

Sand  originates  from  the  weathering  of  rocks,  from  the  alluvia 
of  the  ancient  rivers,  from  the  seasonal  flood  sedimentary  deposits 
in  modern  times  and  from  wind  depletion.  Being  subjected  to  the 


alternative  changes  of  cold  and  heat  and  the  melting  of  the  snow,  rocks 
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are  broken  up  into  small  pieces,  Which  are  gathered  together  by  "the 
force  of  wind  and  the  se^onal  flood  flow  into  thick  sand  layers* 

The  sand  hills  formed  by  the  Weathered  materials  in  the  Tertiary  era, 
in  the  Jiirassic  era,  and  ih  the  Cretaceous  era  in  Yueh-erh-to-she  and 
■in  A-la-sha  are  the  products  of  weathering  rooks  which  are  gathered 
together  by  the  force  of  wind.  Large  volumes  of  sand  have  been 
brought  down  to  the  areas  along  the  lower  courses  or  depressed  lands 
by  the  ancient  rivers  or  by  the  permanently  or  periodically  flowing 
rivers,  or  by  run-off*  These  loose  sands,  together  with  the  alluvia 
of  loam  soils  and  lake  sediments  are  the  sources  of  the  great  sand 
deserts.  Having  been  subjected  to  the  blowing  and  depletion  of  wind, 
they  become  drift  sands*  In  certain  areW?,  overgrazing,  overlogging 
and  over-reclamation  tend  to  .destroy  the  ve^tation  which  stabilizes 
the  soil?  this  results  in  drift  sands*  PoW  instance,  the  desert  in 
Chien-tan-chao  in  the  north  of  Yueh-erh-to-she  and  the  Ma-wu-su 
desert  in  its  south  are  the  results  'of  overgrazing  by  the  old  society* 

D*  The  Eannful  Effects  of  Deserts  and  Sand  Controlling  Measures 

The  movement  of  the  sand  hills  often  causes  damage  to  agricultural 
production  and  to  the  population  ooncehtration  points*  For  instance j 
more  than  20  villages  and  20,006  mOU  of  farmland  in  Min-chun,  Lao-cheng 
and  Han- po  have  been  buried  by  the  sands  in  the  laSt  200  years.  Only 
a  few  villages  including  Hua-yuan-fcou  and  Hua-yin-kou  and  some  5»000 
mou  of  farmland  remain i  Before  measures  of  enclosing  the  sands  and 
raising  grasses  taken  in  Teng-kuo,  ©ore  than  1,000  mOu  of  farmland  were 
buried  by  the  sands  every  year*  The  southv;ard  movement  of  the  sand 
hills  in  the  Mao-wu-su  sand  belt  ih  northern  Shensi  forced  the  county 
seat  of  Yu-iin  to  move  three  times*  All  this  indicates  that  sand 
deserts  cause  great  damage  to  the  national  economy*  Por  the  construction 
Of  the  Socialist  and  communist  societies,  and  to  imprbve  the  peoples' 
livelihood,  it  is  extremely  important  to  take  urgent  measures  to 
impnve  and  to  control  the  sand  deserts*  , 

The  people  in  the  Horthwest ,  uhder  the  leadership  of  the  party 
and  the  government  since  liberation,  have  taken  great  efforts  to  fi^t 
the  sand  storms  and  have  made  si^if leant  achievements  in  controlling 
the  Sand  deserts  *  The  measures  taken  include  t 

1,  Biological  Measures*  Biological  measures  include  afforesta¬ 
tion,  grass-growing,  and  sand-enclosing  for  growing  grasses  and  planting 
trees  to  stabilize  the  sand  hills  *  In ' certain  places  in  the  deserts, 
some  vegetation  does  exist,  which,  if  not  ruined  by  humans  and  animals, 
can  continue  to  grow  and  to  prevent  the  movement  of  the  drift-sands* 

There  is  a  huge  sand  beach  of  JOG  kilometers  long  and  20  kilometers  • : 
wide  in  the  south  of  So-li  Ho  in  An-si  in  Kansu  Province,  which  has 
been  enclosed  for  several  years  and  red  willows  and  poplars  are 
flourishing  there*  Its  vegetation  coverage  rate  has  increased  from  1C^ 
to  509S.  Since  it  has  been  enclosed  for  growing  grasses,  one-half  of 
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the  2  million  mou.  sand  desert  in  Ten^kuo  in  Inner  Hongola  has  hecpme. 
stahilizpd  or  semi^stsbilized  sand  hills  ahd  giVes  ^btectipn  to  the 
vast  prairis  in  the  northeast  the  A—la^shah  hannei*)  tbiis  grsatl^ 
benefiting : the  development  of  animal  husbandry  there.'  The  test  result 
of  enclosing  work  has  been  iegistered  in  Lu-pa  in  Min-chun,  I^Su 
Province.  ThO  enclosed  desert  is  40  fciimeters  long 'and  10  kilometers 
wide  at  its  widest  Seotion.'  Within  the  enclosed  aiea,  red  wiilows 
have  grown  as  tall  as  1«5  meters  to  become' the  longest  ^een  Great  Wall 
against  the  sandstorms.  ‘  ?  •  t 

.  :  The  estsblislment  Of  shelter  forests  is  the  most  important 

measure' 'against  the  wind  and' for  stabilizing  the  sands .  Shelter  ' 
forests  could  be  planted  along  the  borders  of  the  deserts}  along  the 
river  ooirrSeS)  ditches  and  Channels }  along  the  sides  of  hi^ways  and 
roads}  Snd  around  the  farm  lands  to  stabilize  the  Sands  and  to  protect 
the  farm  crops.  Beginning  in  1^57,  a  shelter  forest  belt  11  kilometers 
wide  and  I4  mometerS  long  was  planted  by  the  Hsueh-pa  T'orestry 
>3'fcation  in  Min-chun#  At  preSentj  sand  dates  have  grown  2  meterS 
high  there.  Beginning  in  1955 »  three  shelter  forest  belts  of  5  li, 
each  were  planted  by  Mao-tai  village  in  Tu-me-te  Banner  in  Wu  Meng, 
Inner  I“ion^lia,  Tidiioh  greatly  stabilized  the  drift  sands  Ihere.  In 
the'  future,  the  plan  Calls  for  the  planting  of  seven  large  shelter 
forest  belts  in  the  desert  areas  in  thO  Northwest  whi(^  tolial  ^7»0O0 
kilometers  in  length.  Among  them,  the  shelter  forest  belt  in  the 
corridor  west  of  the  Yellow  River  measures  1,700  kilometers. 

Gonstruotion  of  sand  dividers  (or  wind  dividers)  is  also 

an  effective  measure  of  controlling  the  sands  and  protecting  the 
growth  of  vegetation.  There  are  two  kinds  of  sand  dividers.  One 
kind  is  the  dead  (stabilized)  sand  divider.  The  divider  is  built  with 
aead  shrub  stems  and  roots  or  with  the  stalks  of  farm  cropc,  whioh 
are  woven  ih'to  nets  to  prevent  the  movement  of  the  sands.  In  ■jtke 
past  8  years,  a  total  of  1,;  500  dead  sand  dividers  had  been  hiilt  in 

P^®tected  the  40»000  mou  Cf  farm  land  against  sand  and 
^ond  storms.  The  western  sectiCn  of  the  PCo-ian  Railroad  p^ses 
</hrough  the  southwastern  border  of  Tseng-ke-li  deseirt,  where  the 
construction  of  sand  dividers,  together  with  the  growth  of  OTasses 
and  trees,  has  proved  to  be  very  effective.  Another  sand  divider  is  ; ' 
called  the  live  sand  divider.  The  masses  of  I-ke-ohao  Meng  trahs-. 
planted  aristemia  to  the  sand  hills.  The  roxre  of  aristemia  not^ only 
have  the  same  effect  as  the  dead;  sand  dividJers ttit  because  the 
aristemia  Continues  to  grow,  its  effect  lasts  even  longer.  Better 
-results  can  be  achio'Ved  by  ■the  combination  of  building  sand  dividers 
and  gro»dng  grasses,'  ■  ''  •  • 

Mechanioal  Measures.  These  measures  include  bwying  the 
sand  under  the  soil,  and  the’ oonstruotion  of  dead  and  li'^  sand 
dividers  just  mentioned.  The  method  Cf  burying  the  sand  under  the 
soil  has  been  practiced  by  all  hsiens  in  the  doiridor  west  of  the 
i(£rbw  River.  The  method  goes  like  thisj  the  tops,  of  the  moving  sand 
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hills  hre  first  leyeifed  off »  then  poyered  by  s  l^er  of  wet  soil*  clay, 
or  grassy  iniid  whiph  is 'approximately  ;10w1 5' centinieters  in  thickness*: 
After  the  layer  is  diyi,  it.becomes  a  swooth  and  firm  cover  capable 
of  minimizing  wind  depletion  and  beneficial  to  the  grcwth  of  trees 
around  the  desert.  In  the  past  several  ypaxs*  this  method  has  been  - 
practiced  in  Chiii-ta  to  protect  more  than  2*000  mou  of  farm  land.  The 
sand  protection  barrage  is  made  of  a  wooden  frame *  to  which  grates  of 
wooden  Stripes,  kaoliang  stalks,  mat-grass  or  reeds  are  attached. 

The  barrage  is  placed  m  top  of  the  sacd  hill  to  prevait  the  movement 
of  the  drift  sands.  According  to  the  observation  made  at  Sha-po-tao 
by  the  S^d  Controlling  Station  of  the  Sino^^oyiet  RailrDad,  barrage 
made  of  mat-grass  is  the  best,  Wooden  barrage  is  not  only  expensive, 
but  would  be Poiae  crooked  or  bent  down  after  having  been  exposed  to 
the  sun  of  ,wihd.  Moreover,  lumber  is  in  short  supply  in  the  Northwest: 
Kaoliang  stalks  are  inexpensive,  but  are  too  weak  and  depay  easily. 

Once  the  kaoliang  bairage  is  filled  up  with  sands,  it  cannot  be 
pulled  out  for  reuse;.  But  the  mat -grass  barrage  is  strong,  durable, 
and  inexpensive  auad  mat-grass  can  be  easily  obtained  in  the  desert  . 
areas,  thus  makii^  it  the  best  material  for  oonstruo'^^o^  sand  4  x 
protection  barrages.  Generally  speaking,  the  use  of  sand  protection 
barrage  is  not  economical  enough.  At  present,  the  measvcre  is  used  onlj' 
to  protect  the  basic  construction  in  the  areas  in  whei®  sand  control  is 
urgently' needed, 

5,  Svdraulio  Measures.  In  addition  to  planting  trees  and 
growing  grasses  to  stabilize  the  sands,  iirigatipn  measures  have  been 
adopted  to  improve  the  deserts  into  farmlands  or  grazing  lands*  The 
people  in  Yang-chiao-pan  in  Cheng-pan  Hsien  in  northern  Shensi  and  the 
people"  in  Lai-lung-i^  in  Hehg-shan  Helen  have  brought  water  from 
Lu  Ho  into  the  desefts  in  order  to  convert  the  sand  hills  into  farm 
lands  *  in  195®>  the  pepplp  in  Yu-lin  Hsien  bixilt  a  canal  in  Yu-tung 
to  let  in  the  water  fr<mi  Hua-chu  to  the  desert  and  finally  to 
Cheng-chuan-pao.  The  canal  is  280  ii  long  and  can  iinrigate  650,000' 
mou  of  farm  land*  Boring  the  construction,  water  was  immediately 
brought  in  aP  soon  as  a  section  of  the  caaial  was  completed.  The  water;, 
in  turn,  was  utilized  tp  open  up  another  section  of  the  canal  to 
stabilize  the  drift-san^.  By  these  procedures,  difficulties  were 
overcome  and  the  canal  was  finally  con^leted.  The  people . in  Teng-kuo 
in  Inner  Mongolia  adopted  the  same  method  to  build  45  canals  and  ’ 
turned  the  desert  into  200,000  mou  of  farm  land*  All  localities 
with  similar  Conditions  should  take  advantage  of  their  experience  and 
the  undergrotihd  and  surface  w^er  resources  should  be  surveyed  and 
utilized  to  Improve  the  deseirbs,  ,  ,  - 

4,  Agricultural  Measures .  Areas  along  the  desert  borders  and 
the  beaches  within  the  deserts  have  better  soils  and  have  been  ‘ 
reclaimed  for  agricultural  production.  These  areas,  due  to  the  i 
destruction  of  vegetatipn,  can  be  easily  turned  into  sand  hills. 

To  prevent  the  expansion  of  the  sand  hills,  reclamation  on  the  sand 


hills  must  be  prohibited.  Farming  activities  on  the  reclamed  sand 
hills  should  be  stopped,  or  shelter  forests  should  be  planted  to 
protect  the  fields  and  stabilize  the  drift  sands.  It  is  . 

important  to  see  to  it  that  farming  operations  around  the  borders  of 
the  sand  hills  would  not  result  in  producing  more  s^ds,  and  at  the 
same  time,  agricultural  measures  to  protect  the  fields,  J  ^ 
growing  kaoliang,  com,  sunflower  and  other  stalky  crops,  should  be 
Sken.^  After  harvest,  the  stalks  and  stems  of  these  crops  be 

utilized  to  hold  up  the  sands.  In  addition,  stones  m^  be  ^ 

dover  the  ground  right  after  sowing  the  seeds,  so  that  the  seeds  may 

The  biological,  mechanical,  hydraulic,  and  agncultittal 
measures  just  discussed  all  produce  good  effects  in  stabiliz^  t 
drift  sands.  But  in  order  to  make  these  measures  more  ®ff®°*^^®» 
controlling  surveys  and  programs  must  go  h^d  in  hand  wx  em 
experimental  works  must  be  strengthened.  Bxperiements  c^d  be  do 
in  the  field  and  the  results  of  the  experiments,  once  obtamed, 
should  be  applied  to  production.  When  working  out  the  s^d-controllme, 
programs,  characteristics  of  the  natural  conditions  in  various 
localities  must  be  taken  into  consideration,  so  that  the  development 
of  forestry,  farming  and  animal  husbandry  can  be  well  proportioned, 
and  contradictions  avoided.  In  the  processes  of  enclosi^ 
hills  and  growing  grasses  there,  the  grasses  needed  by  the  masses  to 
feed  their  animals  and  for  fuel  purposes  must  be  provided.  A  ^azin^ 
rotation  system  should  be  established;  that  is,  grazing  should  be 
done  in  various  areas  in  rotation  through  the  seasons;  enclosure  of 
sand  hills  should  be  undertaken  one  after  another  and  the  logging 
operations  by  the  masses  should  be  guided  according  to  plans,  so  that 
they  will  not  ruin  the  vegetation.  Other  problems  such  as  propagatior- 
of  young  seeds  and  the  allocation  of  the  labor  force  are  equally 
important  and  must  be  done  in  a  balanced  manner  in  order  to  assure 
the  fulfillment  of  the  various  plans.  This  series  of  works  can  be 
accomplished  only  by  the  leadership  of  the  local  party  organizations 
qnd  hy  the  reliance  on  the  masses. 
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